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Gompogition 

The present invention relates to pharmaceutical 
compositions for use in the treatment or diagnosis of 
disorders or abnormalities of epithelial -lined body 
surfaces, particularly mucosa- lined surfaces, by 
photochemotherapy , 

Phot ochemo therapy, or photodynamic therapy (PDT) as 
it is also known, is a technique for the treatment of 
various abnormalities or disorders of the skin or other 
epithelial organs, especially cancers or pre-cancerous 
lesions, as well as certain non-malignant lesions for 
example skin complaints such as psoriasis. 
Photochemotherapy involves the application of 
photosensitizing (photochemotherapeutic) agents to the 
affected area of the body, followed by exposure to 
phot ©activating light in order to activate the 
photosensitizing agents and convert them into cytotoxic 
form, whereby the affected cells are killed or their 
proliferative potential diminished. 

A range of photosensitizing agents are known, 
including notably the psoralens, the porphyrins, the 
chlorins and the phthalocyanins . Such drugs become 
toxic when exposed to light - 

Photosensitizing drugs may exert their effects by a 
variety of mechanisms, directly or indirectly. Thus for 
example, certain photosensitizers become directly toxic 
when activated by light, whereas others act to generate 
toxic species, e.g. oxidising agents such as singlet 
oxygen or other oxygen- derived free radicals, which are 
extremely destructive to cellular material and 
biomolecules such as lipids, proteins and nucleic acids. 
Psoralens are an example of directly acting 
photosensitizers; upon exposure to light they form 
adducts and cross -links between the two strands of DNA 
molecules, thereby inhibiting DMA synthesis. The 
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unfortunate risk with this therapy is that unwanted 
mutagenic and carcinogenic side effects may occur/ 
This disadvantage may be avoided by selecting 
photosensitizers with an alternative, indirect mode of 
action- For example porphyrins, which act indirectly by 
generation of toxic oxygen species, have no mutagenic 
side effects and represent more favourable candidates 
for pho tochemo therapy . Porphyrins are naturally 
occurring precursors in the synthesis of heme. In 
particular, heme is produced when iron (Fe^"^) is 
incorporated in protoporphyrin IX (pp) by the action of 
the enzyme f errochelatase . Pp is an extremely potent 
photosensitizer, whereas heme has no photosensitizing 
effect . 

One such porphyr in-based drug, Photofrin®^ has 
recently been approved as a photosensitiser in the 
therapy of certain cancers. The main disadvantage' is 
that since it must be administered parenterally, 
generally intravenously, it may cause photosensitization 
of the skin which may last for several weeks following 
i-v. injection. Photofrin® consists of large oligomers 
of porphyrin and it does not readily penetrate the skin 
when applied topically. Similar problems exist with 
other porphyrin-based photosensitisers such as the so- 
called "hematoporphyrin derivative" (Hpd) which has also 
been reported for use in cancer photochemotherapy (see 
for example S. Dougherty. J. Natl. Cancer Ins., 1974, 
52; 1333; Kelly and Snell, J. Urol, 1976, 115 : 150) - 
Hpd is a complex mixture obtained by treating 
haematoporphyrin with acetic and sulphuric acids, after 
which the acetylated product is dissolved with alkali. 
Clearly, there are disadvantages in using an undefined 
mixture as a drug. Moreover since Hpd must also be 
administered by injection, it suffers from the same type 
of undesirable photosensitization drawback as does 
Photof rin® . 

To overcome these problems, precursors of Pp have 
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been investigated for photochemotherapeutic potential . 
In particular the Pp precursor 5 -aminolevulinic acid 
(ALA) has been investigated as a photochemo therapeutic 
agent for certain skin cancers. ALA, which is formed 
from succinyl CoA and glycine in the first step of heme 
synthesis, is to a limited extent able to penetrate the 
skin and lead to a localised build-up of Pp; since^ the 
action of f errochelatase (the metallating enzyme) is the 
rate limiting step in heme synthesis, an excess of ALA 
leads to accumulation of Pp, the photosensitizing agent* 
Thus, by applying ALA topically to skin tumours, and 
then after several hours exposing the tumours to light, 
a beneficial photochemotherapeutic effect may be 
obtained (see for example WO91/01727) . Since the skin 
covering basilomas and squamous cell carcinomas is more 
readily penetrated by ALA than healthy skin, and since 
the concentration of f errochelatase is low in skin 
tumours, it has been found that topical application of 
ALA leads to a selectively enhanced production of Pp in 
tumours * 

However, photochemotherapy with ALA is not always 
entirely satisfactory. ALA is not able to penetra]^e all 
tumours and other tissues with sufficient efficacy to 
enable treatment of a wide range of tumours or other 
conditions and ALA also tends to be unstable in 
pharmaceutical formulations . These problems have to 
some extent been overcome by the use of ALA esters which 
exhibit advantageous properties such as improved 
selectivity for abnormal tissue, non-systemic 
localization of administered agents, improved uptake and 
PpIX production and reduced pain sensation on 
administration (see W096/28412) . Database Xfire, 
entries 3060978, 5347132, 5499790, 5620924, 5633390, 
5991317 and 6517740 (Beilstein) ; Cosmo Sogo Kenkyusho 
KK, Patent Abstracts of Japan, Vol 16; No. 156 (C-0930) , 
16.4-1992; EP-A-316179 (Tokuyama Soda KK) / GB-A-2058077 
(Hudson et al) and DE-A-2411382 (Boehringer Sohn 
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Ingelheim) describe alJcyl ester derivatives of 5- 
aminolevulinic acid, and derivatives and salts thereof 
and processes for their preparation. 

However, these compounds still exhibit some 
limitations for treating all abnormalities or disorders 
and there is thus still a need for better 
photochemotherapeutic agents to treat abnormalities or 
disorders . 

The present invention addresses this need and in 
particular aims to provide photochemotherapeutic agents 
in compositions which exhibit improved properties for 
the treatment of epithelial-lined body surfaces, 
particularly mucosa-lined surfaces. 

It has now surprisingly been found that the use of 
bioadhesive agents, particularly mucoadhesive agents, in 
combination with photochemotherapeutic agents offers 
significant advantages in treating or diagnosing 
abnormalities, disorders or conditions on epithelial - 
lined body surfaces, particularly mucosa-lined surfaces. 

Bioadhesives are a class of molecules which are 
known to form an interaction with materials of a 
biological nature for an extended period of time by 
interfacial forces resulting in fixation to a specific 
biological location. Attachment is achieved by complex 
but non-specific mechanisms, generally via non-covalent 
binding such as electrostatic forces, van der Waals 
forces, hydrogen bonds and hydrophobic interactions. 
(For reviews on the subject see for example Lehr, 1996, 
Eur. J. Drug Metab. Pharmacokin. , 21(2), pl39-148; Lehr, 
1994, Grit- Rev. Therap. Drug Carrier Syst . , 11(2&:3), 
pll9-160 . ) 

Mucoadhesive agents are a special class of 
bioadhesive agents which bind to mucous, particularly 
the glycoprotein mucin which is present in the mucous 
layer. Mucous is produced in the eye, ear, nose and 
mouth. It also lines the respiratory, gastrointestinal 
and reproductive tracts primarily for protection and 
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lubrication- The ruucous membrane (or mucosa) may be of 
varying thickness and may be smooth or rough and may be 
covered with villosities, microvillosities or cili^. 

Generally the attachment of the mucoadhesive to 
mucin is sufficiently strong so that removal occurs 
primarily through mucin turnover, ie, the weaker bond is 
the mucin-mucin rather than the mucin^mucoadhesive bond. 
In addition, some agents which exhibit an affinity for 
mucous surfaces bind to the epithelial cells which lie 
beneath the mucous layer, e.g. lectins, by virtue of 
specific receptor-mediated interactions. As used 
herein, "mucoadhesive agents" refers to agents which 
exhibit an affinity for a mucosa surface, ie. adhere to 
that surface through the formation of bonds (generally 
non-covalent in nature) , whether binding occurs through 
interaction with the mucous and/ or the underlying cells. 

In a first aspect, the present invention provides a 
composition, preferably a pharmaceutical compositipn, 
comprising a photochemotherapeutic agent and a 
mucoadhesive agent, as described herein, optionally 
together with at least one surface penetration assisting 
agent and optionally with one or more chelating agents, 
optionally together with at least one pharmaceutically 
acceptable carriers or excipients. It will be 
appreciated from the discussion herein that the 
mucoadhesive agent may itself comprise the carrier or 
excipient and thus in those cases, a further carrier or 
excipient is optionally present. 

In a further aspect, the present invention provides 
a pharmaceutical composition for use as a medicament, 
preferably for the treatment or diagnosis of disorders 
or abnormalities of epithelial-lined surfaces, 
preferably mucosa -lined surfaces, comprising a 
photochemotherapeutic agent together with a mucoadhesive 
agent, optionally together with at least one surface 
penetration assisting agent and optionally with one or 
more chelating agents - This achieves enhanced 
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ptiotocliemotlierapy when compared to the use of the 
photochemotherapeutic agent alone . 

Altearnatively viewed, the invention can be seen to 
provide the use of a photochemotherapeutic agent 
together with a mucoadhesive, optionally together with 
at least one surface penetration assisting agent and 
optionally with one or more chelating agents in the 
preparation of a composition for the treatment or 
diagnosis of disorders or abnormalities of epithelial - 
lined surfaces, preferably mucosa- lined surfaces. 

As mentioned above, the invention extends to novel 
compositions of photochemotherapeutic agents and 
mucoadhesives , optionally together with at least one 
surface penetration assisting agent and optionally with 
one or more chelating agents. These different 
components of the composition may be administered by 
different routes and/or at different times. Thus, 
viewed from a further aspect, the invention provides a 
product comprising a photochemotherapeutic agent and a 
mucoadhesive, optionally together with at least one 
surface penetration assisting agent and optionally one 
or more chelating agents as a combined preparation for 
simultaneous, separate or sequential use in treating or 
diagnosing disorders or abnormalities of epithelial - 
lined surfaces, preferably mucosa- lined surfaces. 

Furthermore, the use of a photochemotherapeutic 
agent and a mucoadhesive, optionally together with at 
least one surface penetration assisting agent and 
optionally one or more chelating agents in the 
preparation of a product for simultaneous, separate or 
sequential use in treating or diagnosing disorders or 
abnormalities of epithelial-lined surfaces, preferably 
mucosa-lined surfaces, forms a further aspect of the 
invention - 

As used herein, "photochemotherapeutic agent" 
refers to agents which are photosensitive, ie . 
photosensitizers and which on the application of 
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photoactivating light are converted to a cytotoxic form 
or give rise to a cytotoxic species. Preferably 
photosensitizing agents are psoralens, chlorins, 
phthalocyanins or porphyrins or protoporphyrin 
precursors (e.g. naturally occurring precursors) which 
are structural precursors of protoporphyrin and 
derivatives thereof which function as 
photochemotherapeutic agents, for example ALA, 
porphobilinogen or precursors or derivatives (e.g. ALA 
esters) thereof- Thus, suitable agents include, but are 
not limited to: 
HpD; 

Hematoporphyrines such as Photofrin® {Quadra Logic 
Technologies Inc., Vancouver, Canada) and , 
Hematoporphyrin IX (HpIX) ; 

Photosan III (Seehof Laboratorium GmbH, Seehof , 
Wesselburenerkoog, Germany) ; 

Clorins such as tetra{m-hydroxyphenyl) chlorins (m- 
THPC) and their bacteriochlorins {Scotia Pharmaceuticals 
Ltd, Surrey, UK) , mono-L-aspartyl chlorin e6 (NPe6) 
(Nippon Petrochemical Co., CA, USA), chlorin e6 
(Porphyrin Products Inc.) / benzopo3Tphyrins (Quadra Logic 
Technologies Inc., Vancouver, Canada) (e.g. 
benzoporphyrin derivative monoacid ring A, BPD-MA) and 
purpurines (PDT Pharmaceuticals Inc., CA, USA) (e.g. tin- 
ethyl etiopurpurin, SnET2) ; 

phthalocyanines {e.g* zinc- (Quadra Logic 
Technologies Inc., Vancouver, Canada), some aluminium- 
or silicon phthalocyanines, which may be sulphonatpd, in 
particular sulphonated phthalocyanines such as aluminium 
phthalocyanine di-sulphonate (AlPcSga) or aluminium 
phthalocyanine tetra-sulphonate (AIPCS4) ) ; 

porphycenes ; 

hypocrelllns ; 

Protoporphyrin IX (PpIX) ; 
Hematoporphyrin di-ethers; 
Uroporphyrins ; 



wo 02/09690 



CA 02417533 2003-01-16 



PCT/GBOl/03338 



- 8 - 

Copropor-phyriiis ; 
Deuteropoxphyrin; and 
Polyhema-toporphyrin (PHP) , 
Lutetium texaphyrin (Lu^Tex) r 
ALA, 

porphobilinogen, 

ALA esters, 
and precursoirs and derivatives thereof . 

In a preferred feature, the photoGhemotherapeutic 
agent is ALA or a precursor or derivative thereof. 

The term "precursors" as used herein refers to 
precursors for the agent which are converted 
metabolically to that agent and are thus essentially 
equivalent to that agent, e.g. ALA, Thus the term 
"precursor" covers biological precursors for 
protoporphyrin in the metabolic pathway for haem 
biosynthesis . "Derivatives" include pharmaceutically 
acceptable salts and chemically modified agents, for 
example esters such as ALA esters as described 
hereinbefore. Thus a preferred photochemotherapeutic 
agent of the invention is 5 -aminolevulinic acid (ALA) or 
a derivative thereof (e.g, AIiA ester) . Preferably ALA, 
ALA esters and their derivatives comprise a compound of 
general formula I , 

R^sN - CH2COCH2 - CH2 CO - OR^ ( I ) 

(wherein 

and each independently represents a hydrogen atom 
or an optionally substituted straight -chained, branched 
or cyclic alkyl group which may optionally be 
interrupted by one or more -0-, ^NR^-, -S- or -PR^- 
groups ; and 

R^ is a hydrogen atom or a Ci_5 alkyl group) and 
pharmaceutically acceptable salts thereof. 

As used herein, unless specifically stated 
otherwise, the term "alkyl" includes any long or short 
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chain, straight-chained, branched or cyclic aliphatic 
saturated or unsaturated hydrocarbon group optionally 
mono or poly substituted by hydroxy^ alkoxy, acyloxy, 
nitre, alkoxycarbonyloxy, amino, aryl, oxo, halo (e.g. 
fluoro or chloro) groups, -SR^, -MR^2r groups (in 

which R*^ is as hereinbefore defined) , The unsaturated 
alkyl groups may be mono- or polyunsaturated and include 
both alkenyl and alkynyl groups . Such groups may 
contain up to 40, but preferably 30, e.g. 7 to 30 carbon 
atoms. However, alkyl groups containing up to 2 0,^ eg. 
up to 10, e.g. from 3 to 10 carbon atoms, more 
preferably from 6 to 8 carbon atoms are preferred. In 
particular, straight -chained saturated hydrocarbons 
having up to 10 carbon atoms are preferred, e.g. hexyl, 
heptyl or octyl groups. Lower alkyls such as methyl, 
ethyl and propyl may, however, alternatively be used. 

As used herein heterocyclic rings are preferably 
C6_7 and optionally contain one or more further 
heteroatoms selected from oxygen, nitrogen and sulphur. 

The substituted alkyl groups may be mono or poly- 
substituted. Thus suitable groups R"^ and include for 
example unsubstituted alkyl, alkoxyalkyl , 
hydroxy alkoxy alkyl, polyhydroxyalkyl, hydroxy poly 
alkyleneoxyalkyl, oxaalkyl , polyoxaalkyl and the like. 

The term "acyl" as used herein includes both 
carboxylate and carbonate groups, thus, acyloxy 
substituted alkyl groups include for example 
alkyl carbonyloxy alkyl. In such groups any alkylene 
moieties preferably have carbon atom contents defined 
herein for alkyl groups. 

Preferred substituted alkyl R-"- groups include those 
carrying one or more oxo groups, preferably straight- 
chained C4_]_2 alkyl {e.g. Cg-io alkyl) groups substituted 
by one, two or three (preferably two or three) oxo 
groups. Examples of such groups include 3,6-dioxa-l- 
octyl and 3,6, 9-trioxa^l-decyl groups . 

Particularly preferred substituted alkyl R^ groups 
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which may be present in compounds of formula I include 
Ci_6 alkyl, preferably Ci_4 alkyl, particularly preferably 

or C4 alkyl (e.g. methyl) substituted (preferably 
terminally substituted) by an aryl group. Preferred 
aryl groups include phenyl, diphenyl and monocyclic 5-7 
membered, e.g. 5 or 6-mettibered, heteroaromatics , 
especially phenyl and such groups may themselves 
optionally be substituted, for example by one or more 
(e.g. one or two) Gi_g alkyl groups (preferably Ci_^ alkyl, 
e.g. methyl), alkoxy (e.g. methoxy) , nitro, fluoro, 
chloro or trif luoromethyl groups. Suitable 
heteroaroraatic groups include those containing at least 
one heteroatom selected from oxygen, sulphur and 
nitrogen. A preferred heteroaromatic group is pyridine. 

Representative substituted alkyl groups and 
include alkoxymethyl , alkoxyethyl and alkoxypropyl* 
groups or acyloxymethyl , acyloxyethyl and acyloxypropyl 
groups eg. pivaloyloxymethyl . 

Preferred compounds for use according to the 
invention, include those wherein R"^ and/or R^, preferably 

represents an unsubstituted alkyl group or an aryl 
substituted alkyl group (e.g. a benzyl group), in which 
the aryl group itself may also be substituted as 
described herein. Especially, R"^ is a C^.^^ alkyl group, 
e.g. a Cg alkyl group or a benzyl group, both of which 
may optionally be substituted. Particularly preferably 
such compounds are ALA esters, i.e. R""- is as described 
above, and at the N- terminal both R^ groups are hydrogen 
atoms • 

Underivatized ALA and ALA esters {ie. when is or 
is not a hydrogen atom, respectively} also form 
preferred phot ochemo therapeutic agents - 

Particularly preferred for use in the invention are 
those compounds of formula I in which R"^ either 
represents an unsubstituted alkyl group {e.g. C^.g alkyl) 
or an alkyl group (e.g. Ci_2 alkyl) substituted by an 
aryl group (e.g. phenyl) and/or each represents a 
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hydrogen atom. 

Especially preferred compounds of formula 1 include 

1- methylpentyl ALA ester, p-isopropylbenzyl ALA ester, 
p-iuethylbenzyl ALA ester, benzyl ALA ester , 1- 
phenylethyl ALA ester, hexyl ALA ester, cyclohexyl ALA 
ester, 4-inethylpentyl ALA ester, p- [tri- 
fluoromethyl] benzyl ALA ester, p- [t- butyl] benzyl ALA 
ester, p-nitrobensyl ALA ester, 1-ethylbutyl ALA ester, 

2- niet]:iylpentyl ALA ester, 4 -phenyl butyl ALA ester, p- 
fluorobenzyl ALA ester, 3 , 3-dimethyl'-l"butyl ALA ester, 
2-f luorobenzyl ALA ester, 2 , 3 , 4 , 5 , 6-pentaf luorobenzyl 
ALA ester, 4-chlorobenzyl ALA ester, 2-Tnethoxyethyl ALA 
ester, 3-nitrobenzyl ALA ester, 3 , 4- [di-chloro] benzyl 
ALA ester, 3 , 6-dioxa-l-octyl ALA ester, 3 -f luorobenzyl 
ALA ester, 3 , 6, 9-trioxa-l-decyl ALA ester, 3^pyridinyl- 
methyl ALA ester, 4 -diphenyl -methyl ALA ester, 4- 
methoxy-benzyl ALA ester, 2 -methylbensyl ALA ester / 
benzyl-B- [ (l-acetyloxyethoxy) -carbonyl] amino levulinate, 
and 3 -methyl benzyl ALA ester. 

Most preferred for use in the method of the 
invention are 5 -ALA, 5 -ALA methyl ester, 5 -ALA hexyl 
ester and 5 -ALA benzyl ester* 

The above mentioned phot ocherao therapeutic compounds 
of the invention may be prepared using standard 
processes and procedures well-known in the art. For 
example, in the case of esterif ication of compounds this 
may involve protection and deprotection of appropriate 
groups such that only the required groups remain active 
and take part in the reaction under the conditions of 
the esterif ication. Appropriate methods for the 
preparation of e.g, ALA esters are described in 
W096/28412 . 

As mentioned above, the photochemotherapeutic agent 
used in compositions of the invention may take the form 
of pharmaceutically acceptable salts- Such salts 
preferably are acid addition salts with physiologically 
acceptable organic or inorganic acids. Suitable acids 
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include/ for example, hydrochloric, hydrobromic , 
sulphuric, phosphoric, acetic, lactic, citric, tartaric, 
succinic, maleic, fumaric and ascorbic acids , 
Hydrophobic salts may also conveniently be produced by 
for example precipitation. Appropriate salts include 
for example acetate, bromide, chloride, citrate, 
hydrochloride, maleate, mesylate, nitrate, phosphate, 
sulfate, tartrate, oleate, stearate, tosylate, calcium, 
meglumine, potassium and sodium salts. Procedures for 
salt formation are conventional in the art. 

Mucoadhesive agents which may be used in 
compositions of the invention may be natural or ' 
synthetic, polyanionic, polycationic or neutral, water- 
soluble or water- insoluble, but are preferably large 
(e.g. having a molecular weight of 500 to 3000kDa, e.g. 
1000 to 2000kDa) , water- insoluble cross^linked (e.g. 
containing 0.05 to 2%, e.g. 0.75 to 1,5% cross-linker by 
weight of the total polymer, prior to any hydration) , 
water^swellable polymers capable of forming hydrogen 
bonds . Preferably mucoadhesives according to the 
invention have a mucoadhesive force greater than 10 0, 
especially preferably greater than 120, particularly 
greater than 150, as assessed according to the method of 
Smart et al . , 1984, J. Pharm. Pharmacol., 36, p295-299, 
expressed as a percent relative to a standard In vitro. 

Appropriate mucoadhesives include, but are not 
limited to poly (carboxylic acid-containing) based * 
polymers, such as poly (acrylic, maleic, itaconic, 
citraconic, hydroxyethyl methacrylic or methacrylic) 
acid which have strong hydrogen -bonding groups, or 
derivatives thereof such as salts and esters . 
Alternatively, cellulose derivatives may be used such as 
methyl cellulose, ethyl cellulose, methylethyl 
cellulose, hydroxymethyl cellulose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, hydroxyethyl ethyl 
cellulose, carboxymethyl cellulose, hydroxypropylmethyl 
cellulose or cellulose esters or ethers or derivatives 
or salts thereof . Other naturally occurring or 
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synthetic polymers may also be used such as gums, e.g. 
xanthan gum, guar gum, locust bean gum, tragacanth gums, 
karaya gum, ghatti gum, cholla gum, psillium seed gum 
and gum arable; clays such as manomorillonite clays, 
e.g. Veegun, attapulgite clay; polysaccharides such as 
dextran, pectin, amylopectin, agar, mannan or 
polygalactonic acid or starches such as hydroxypropyl 
starch or carboxymethyl starch; lipophilic formulations 
containing polysaccharides, e.g, Orabase (Bristol Myers 
Squibb) ; carbohydrates such as polysubstituted with 
groups such as sulphate, phosphate, sulphonate or 
phosphonate , e.g. sucrose octasulphate ; polypeptides 
such as casein, gluten, gelatin, fibrin glue; chitosan 
(lactate or glutamate) or carboxymethyl chitin; 
glycosaminoglycans such as hyaluronic acid; metals or 
water soluble salts of alginic acid such as sodium 
alginate or magnesium alginate; schleroglucan; adhesives 
containing bismuth oxide or aluminium oxide; 
atheroGollagen; polyvinyl polymers such as polyvinyl 
alcohols, polyvinylmethyl ethers, polyvinylpyrrolidone, 
polycarboxylated vinyl polymers (such as polyacrylic 
acid as mentioned above) ; polysiloxanes ; polyethers; 
polyethylene oxides and glycols; polyalkoxys and 
poly acryl amides and derivatives and salts thereof. 

MuGoadhesives may also be used which bind to the 
epithelial cell layer lying below the mucous layer. 
This allows more specific and longer lasting adhesion 
due to the slower relative turnover of epithelial cells 
compared to mucous turnover (days rather than hours) . 
Thus for example, receptor-mediated interactions may be 
achieved using plant or bacterial lectins, ie, 
(glyco) proteins of non-immune origin which bind to 
polysaccharides or glycoconjugates, which specifically 
bind to sugar moieties of the epithelial cell membrane. 
Also so-called "reverse" lectins of mammals in which 
receptors on the epithelial cell binds to sugars of the 
agent which is added, may be used. Other bioadhesives 
(e.g. adhesion or invasion factors, e.g. bacterial 
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adhesins or invasins which bind to integrins) from 
bacteria or viruses may be used to allow selectively for 
particular tissues, phenotypes, disorders etc. by 
binding to only certain epithelial cells. 

The above described polymeric mucoadhesives may 
also be cross-linked and may be in the form of 
copolymers- Preferably poly (acrylic acid} polymers (or 
copolymers, e.g. with di- or poly functional allyl* 
ethers or acrylates to make the polymer insoluble) , 
which have preferably been cross- linked, e.g. using a 
polyalkenyl polyether, are employed which have a high 
molecular weight and are thixotropic. Appropriate 
mucoadhesives having this form are available 
commercially (e.g. from Goodrich) as polycarbophil, e.g. 
Noveon AA-1, Carbomer (Carbopol) , e.g. Carbopol EX165, 
EX214, 434, 910, 934, 934P, 940, 941, 951, 974P and 
1342 . 

Some of the preferred mucoadhesives for use in the 
compositions of the invention thus include, polyacrylic 
hydrogels, chitosan, polyvinyl alcohol, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose, sodium 
alginate J, scleroglucan, xanthan gum, pectin, orabase and 
polygalactonic acid. > 

The above mentioned mucoadhesives may be prepared 
using standard processes and procedures well-known in 
the art, although many are available commercially, e.g. 
from Goodrich, BDH, Hercules^ Dow Chemical Co. 

As mentioned above, in respect of the 
phot ochemo therapeutic agent, mucoadhesive derivatives or 
salts may be used. Appropriate salts are as described 
above in connection with the photochemotherapeutic 
agents. Mucoadhesive derivatives include chemically 
modified agents which retain mucoadhesive properties. 
Such derivatives include those which have been modified 
to include the photochemotherapeutic agent, for example 
salts such as ALA-methyl ester alginate or esters such 
as between ALA and hydroxypropyl cellulose may be 
formed. 
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By "pharmaceutically acceptable" or 
"physiologically acceptable" Is meant that the 
ingredient must be compatible with other ingredients in 
the composition as well as physiologically acceptable to 
the recipient . 

The photochemotherapeutic agent and the 
mucoadhesive may be combined into a composition or a 
product o± the invention by any appropriate means 
depending on the condition to be treated or diagnosed. 
For example, depending on the mucoadhesive agent the 
composition may be formulated as a dry polymeric film, 
tablet or powder. In this case adhesion is likely to 
occur via hydration, as in the case of cellulose 
derivatives. Other formulations may be applied in a 
semi or fully hydrated state (e.g. hydrogels, such as 
poly (acrylic acid) polymers, hyaluronic acid and 
chitosan) , e.g. by use of an aqueous solution. 

The photochemotherapeutic agent may be attached or 
conjugated to, or associated with, or simply 
administered with, the mucoadhesive agent. It will be 
appreciated that one or more of each agent type may be 
used in any formulation. The formulation may be in any 
appropriate dosage form, for example as an emulsion or 
in liposomes, niosomes, microspheres, nanoparticles or 
the like in which the mucoadhesive is present on only a 
portion of the dosage form, e.g. the outer surface. The 
photochemotherapeutic agent may then be absorbed to, 
incorporated in or bound to these forms . The use of 
solutions, suspensions (particularly fine suspensions in 
which the components have a small particle size) , gels 
and emulsions are preferred. 

As mentioned above, the composition of the 
invention and their salts have valuable pharmacological 
properties, namely as photosensitizing agents for use on 
epithelial -lined, preferably mucosa-lined surfaces, 
which renders them useful as photochemotherapeutic 
agents at these sites. 

As mentioned above, the present invention 
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accordingly provides a pharmaceutical composition 
comprising a photochemotherapeutic compound and a 
mucoadhesive agent as described hereinbefore, or 
pharmaceutically acceptable salts thereof, optionally 
together with at least one pharmaceutical carrier or 
excipient . 

Preferred formulations comprise 
photochemotherapeutic agents selected from compounds of 
formula I above, particularly ALA, AIjA esters and their 
derivatives, together with mucoadhesive agents selected 
from polyacrylic hydrogels, chitosan, polyvinyl alcohol, 
hydroxypropyl cellulose, hydroxypropyl methyl cellulose, 
sodium alginate, scleroglucan and xanthan gum. 
Particularly preferred are formulations containing ALA 
esters (such as for example C^^^ig alkyl e.g. hexyl ALA 
ester) with polyacrylic acid, chitosan, pectin, 
polygalactonic acid or orabase. 

The abnormalities and disorders which may be 
treated according to the present invention include^ any 
malignant, pre -malignant and non-malignant abnormalities 
or disorders responsive to phot ochemot her apy eg. tumours 
or other growths, particularly basal cell carcinomas, 
dysplasia or other growths, and other diseases or 
infections eg. bacterial, viral or fungal infections ^ 
for example Herpes virus infections. The invention is 
particularly suited to the treatment of diseases, 
disorders or abnormalities where discrete lesions are 
formed to which the compositions may be directly applied 
{lesions is used here in a broad sense to include 
tumours and the like) . 

The body surfaces which may be treated according to 
the invention include epithelial-lined surfaces, 
preferably mucosa-lined surfaces which cover tissues 
which communicate directly or indirectly with the i 
external environment, eg. the respiratory, gastro- 
intestinal and genito -urinary tracts and ear canal. As 
used herein "epithelial-lined surfaces" refer to 
surfaces of the body wherein the uppermost layer 
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comprises epithelial cells. These cells may or may not 
be covered with a substantially aqueous or gel layer, 
e.g. mucous . 

Exemplary mucosa-lined surfaces thus include: (i) 
cornea and conjunctiva; (ii) the lining of the mouth, 
pharynx, oesophagus, stomach, intestines and intestinal 
appendages, rectum, and anal canal; (iii) the lining of 
the nasal passages, nasal sinuses, nasopharynx, trachea, 
bronchi, and bronchioles; (iv) the lining of the ^ 
ureters, urinary bladder, and urethra; (v) the lining of 
the vagina, uterine cervix, and uterus; and (vi) the 
lining of the ear canal. 

The compositions of the invention may be formulated 
in conventional manner with one or more physiologically 
acceptable carriers or excipients, according to 
techniques well known in the art. Where appropriate, in 
a preferred feature, compositions according to the 
invention are sterilized, e.g. by yi^^^^^i^tion, 
autoclaving or heat sterilization, before or after the 
addition of a carrier or excipient where that is 
present, to provide sterile formulations . 

Compositions may be administered topically {e.g. by 
intestinal, buccal, sublingual, gingival, palatal, 
nasal, pulmonary, vaginal, rectal or ocular delivery), 
orally or parenterally . Topical compositions are 
preferred, and include gels, creams, ointments, sprays, 
lotions, salves, sticks, soaps, powders, tablets, films, 
pessaries, aerosols, drops, solutions and any of the 
other conventional pharmaceutical forms in the art. 

Ointments, gels and creams may, for example, be 
formulated with an aqueous or oily base with the 
addition of suitable thickening and/or gelling agents. 
Lotions may be formulated with an aqueous or oily base 
and will, in general, also contain one or more 
emulsifying, dispersing, suspending, thickening or 
colouring agents. Powders may be formed with the aid of 
any suitable powder base. Drops and solutions may be 
formulated with an aqueous or non-aqueous base also 
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comprising one or more dispersing, solubilising or 
suspending agents. Aerosol sprays are conveniently 
delivered from pressurised packs, with th.e use of a 
suitable propellant. It will be appreciated that 
depending on the mucoadhesive which is used in the 
formulation of the invention that some of the above 
mentioned properties may be intrinsically provided by 
the mucoadhesive of the formulation. 

Alternatively, the compositions may be provided in 
a form adapted for oral or parenteral administration. 
Alternative pharmaceutical forms thus include plain or 
coated tablets, capsules, suspensions and solutions 
containing the active component optionally together with 
one or more inert conventional carriers and/or diluents, 
e.g. with corn starch, lactose^ sucrose, 
raicrocrystalline cellulose, magnesium stearate, 
polyvinylpyrrolidone, citric acid, tartaric acid, water, 
water/ ethanol , water/glycerol , water/ sorbitol , water/ 
polyethylene glycol, propylene glycol, stearyl alcohol, 
carboxymethylcellulose or fatty substances such as hard 
fat or suitable mixtures thereof, where these are not 
already present as mucoadhesives in the compositions of 
the invention - 

The compositions may additionally include 
lubricating agents, wetting agents, emulsifying agents, 
suspending agents, preserving agents, sweetening agents, 
flavouring agents, adsorption enhancers, e*g- surface 
penetrating agents as mentioned below, and the like. 
The compositions of the invention may be formulated so 
as to provide quick, sustained or delayed release of the 
active ingredient after administration of the patient by 
employing procedures well known in the art . 
Soliibilizing and/or stabilizing agents may also be used, 
e.g. cyclodextrins (CD) a, p, y and HP-|3 cyclodextrin. 

The concentration of the photochemotherapeutic and 
mucoadhesive agents as described hereinbefore in the 
compositions of the invention, depends upon the nature 
of the compounds in the composition, the mode of 
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administration^ the condition to be treated and the 
patient and may be varied or adjusted according to 
choice. Generally however, concentration ranges for the 
photochemotherapeutic agent of 0.01 to 50%, e.g. 0.05 to 
20%, e.g. 1-10% (w/w, of the final preparation for^ 
administration) are suitable- For therapeutic 
applications concentration ranges for the 
photochemotherapeutic agent of 0.1 to 50% are suitable, 
e.g. 0.2 to 30% (w/w) . 

The mucoadhesive agent may be present at a 
concentration of 0.05 to 50%, e.g. 0.1 to 25%, e.g. 0.2 
to 10% (w/w) of the final composition. 

The formulation is preferably administered 
topically, although administration may take place 
distally at the upper end of a tract containing the site 
of administration, e.g. oral administration for a 
gastric disorder. Conveniently, the mucoadhesive is 
selected to have improved adhesive properties at the 
site of interest, e.g. by using mucoadhesives which have 
altered adhesive properties at different pHs, or at 
different states of hydration or which are involved in 
specific receptor- type interactions to introduce 
specificity for a particular area. 

Topical administration to inaccessible sites may be 
achieved by techniques known in the art, e.g. by the use 
of catheters or other appropriate drug delivery systems. 

Following administration to the surface, the area 
treated is exposed to light to achieve the photo- 
chemotherapeutic effect. Methods for irradiation of 
different areas of the body, eg, by lamps or lasers are 
well known in the art (see for example Van den Bergh, 
Chemistry in Britain, May 1986 p. 430-439) . For 
inaccessible regions this may conveniently be achieved 
using optical fibres. 

The length of time following administration, at 
which the light exposure takes place will depend on the 
nature of the condition to be treated, the composition 
and the form of administration- This can generally be 
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in the order of 0,5 to 48 hours, e.g. 1 to 10 hours . 

The irradiation will in general be applied at a 
dose level of 40 to 200 Joules/cm^, for example at 100 
Joules/cm^ 

The wavelength of light used for irradiation may be 
selected to achieve a more efficacious photochemo- 
therapeutic effect. Conventionally, when porphyrins are 
used in photochemotherapy they are irradiated with light 
at about the absorption maximum of the porphyrin. Thus, 
for example in the case of the prior art use of ALA in 
photochemotherapy of skin cancer, wavelengths in the 
region 350^-640 nm, preferably 610-635 nm were employed. 
However, by selecting a broad range of wavelengths for 
irradiation, extending beyond the absorption maximum of 
the porphyrin, the photosensitizing effect may be 
enhanced. Whilst not wishing to be bound by theory, 
this is thought to be due to the fact that when Pp, and 
other porphyrins, are exposed to light having 
wavelengths within its absorption spectrum, it is 
degraded into various photo-products including in 
particular photoprotoporphyrin (PPp) . PPp is a chlorin 
and has a considerable photo-sensitizing effect; its 
absorption spectrum stretches out to longer wavelengths 
beyond the wavelengths at which Pp absorbs ie. up to 
almost 700 nm (Pp absorbs almost no light above 650 nm) . 
Thus in conventional photochemotherapy, the wavelengths 
used do not excite PPp and hence do not obtain the 
benefit of its additional photosensitizing effect. 
Irradiation with wavelengths of light in the range 50 0- 
700 nm has been found to be particularly effective. It 
is particularly important to include the wavelengths 63 0 
and 690 nm . 

A further aspect of the invention thus provides a 
method of photochemotherapeutic treatment or diagnosis 
of disorders or abnormalities of epithelial ^lined 
surfaces of the human or animal body, preferably mucosa- 
lined surfaces comprising administering to the affected 
surfaces, a composition as hereinbefore defined, and 
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exposing said surfaces to light, preferably to lig|it in 
the wavelength region 300-800 nm, for example 500-700 
nm. 

The compositions for use in the invention may be 
foDrmulated and/or administered with other 
photosensitizing agents , ALA esters may be administered 
for example with ALA or Photofrin®, or with more than 
one mucoadhesive, or with other active components which 
may enhance the photochemotherapeutic effect. As 
mentioned previously, chelating agents may be included. 
These may enhance the stability of the 

photochemotherapeutic agent or enhance accumulation of 
Pp; the chelation of iron by the chelating agents 
prevents its incorporation into Pp to form haem by the 
action of the enzyme f errochelatase , thereby leading to 
a build-up of Pp. The photosensitizing effect is thus 
enhanced. 

Aminopolycarboxylic acid chelating agents are 
particularly suitable for use in this regard, including 
any of the chelants described in the literature for 
metal detoxification or for the chelation of 
paramagnetic metal ions in magnetic resonance imaging 
contrast agents . Particular mention may be made of 
EDTA, CDTA (cyclohexane diamine tetraacetic acid) , DTPA 
and DOTA and well known derivatives/analogues thereof. 
EDTA is preferred. To achieve the iron-chelating 
effect, desf errioxamine and other siderophores may also 
be used, e.g. in conjunction with aminopolycarboxylic 
acid chelating agents such as EDTA. 

The chelating agent may conveniently be used at a 
concentration of 1 to 2 0% eg. 2 to 10% (w/w) . 

Additionally, it has been found that surface - 
penetration assisting agents and especially 
dialkylsuphoxides such as dimethyl sulphoxide (DMSO) may 
have a beneficial effect in enhancing the 
photochemotherapeutic effect. This is described in 
detail in WO95/07077, 

The surface-penetration assisting agent may be any 
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of the membrane-penetration assisting agents described 
in the pharmaceutical literature e.g. chelators (e.g. 
EDTA) , surfactants (e.g. sodium dodecyl sulphate), non- 
surfactants, bile salts (e.g. sodium deoxycholate , and 
fatty acids (e,g. oleic acid) . Examples of appropriate 
surface penetration assisting agents include HPE -101 
(available from Hisamitsu) , DMSO and other 
dialkylsulphoxides, in particular n-decylmethyl- 
sulphoxide (NDMS) , dimethylsulphacetamide , 
dimethyl formamide (DMFA) , dime thylacet amide, glycols^ 
various pyrrolidone derivatives (Woodford et al . , J, 
Toxicol. Cut. & Ocular Toxicology, 1986, 5.: 167-177), 
and Azone® (Stought on et al . , Drug Dpv. Ind. Pharm. 
1583, 9: 725-744), or mixtures thereof. DMSO is however 
preferred due to its anti-histamine and anti* 
inflammatory activities and its stimulatory effect on 
the activity of the enzymes ALA- synthase and AIjA- 
dehydrogenase . 

The surface penetration agent may conveniently be 
provided in a concentration range of 0.2 to 50% (w/w) , 
eg about 10% (w/w) . 

The compositions of the invention are used 
according to the invention may additionally be 
formulated and/or administered with other agents, to 
improve the efficacy of PDT. Thus, for example, when 
treating tumours for example, angiogenesis inhibitors 
(anti-angiogenic drugs) which have been found to be 
useful for treating tumours (O'Reilly et al . , Nature 
Medicine, 2, p689-692, 1996; Yamamoto et al . , Anticancer 
Research, 14, pl-4, 1994; and Brooks et al . , J. Clin. 
Invest,; 96, pl815-1822, 1995) may be used together with 
compositions of the invention in PDT to further damage 
the vascular system of the tumour. Angiogenesis 
inhibitors which may be used include TNP-470 (AGM-147 0, 
a synthetic analogue of a fungal secretion product 
called fumagillin; Takeda Chemical Industries Ltd., 
Osaka, Japan), angiostatln (Surgical Research Lab,' at 
Children's Hospital Medical Center of Harvard Medical 
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School) and integrin a^pa antagonists (e.g. monoclonal 
antibody to integrin a^Ps, The Scripps Research 
Institute, LaJolla, CA) . 

Alternatively, or additionally, immunotherapy 
agents (e.g. antibodies or effectors such as macrophage 
activating factor) or chemotherapy agents may be used to 
improve PDT according to the invention. Administration 
of these supplementary agents should be performed in 
terms of route, concentration and formulation, according 
to known methods for using these agents. These 
additional agents may be administered before, after or 
during PDT, depending on their function. For example, 
angiogenesis inhibitors may be added 5 to 10 days after 
PDT to prevent tumour regrowth. 

Other ant i -cancer agents may similarly be used in 
combination with a composition of the invention, either 
as part of the formulation or as a separate treatment to 
be administered simultaneously, separately or 
sequentially . 

Glucose has also been found to assist PDT when 
applied either topically or systemically . Although not 
wishing to be bound by theory, it appears that 
administration of glucose results in a lowering of pH 
which increase the hydrophobic properties of 
protoporphyrins, e.g. ALA, such that they can penetrate 
cells more easily. When topical administration is 
contemplated, conveniently the formulation, e.g. a^ 
cream, may contain 0.01% to 10% glucose (w/w) . 

According to the condition being treated, and the 
nature of the composition, the composition for use in 
the invention may be co-administered with such other 
optional agents, for example in a single composition or 
they may be administered sequentially or separately. 
Indeed, in many cases a particularly beneficial 
photochemotherapeutic effect may be obtained by pre- 
treatment with the surf ace -penetration assisting agent 
in a separate step, prior to administration of the 
compounds for use in the invention. 



wo 02/09690 



CA 02417533 2003-01-16 



PCT/GBOl/03338 



- 24 - 

Furthermore, in some situations a pre -treatment 
with the surface-penetration assisting agent, followed 
by administration of the photocheraotherapeutic agent in 
conjunction with the surface-penetration assisting agent 
may be beneficial. When a surface-penetration assisting 
agent is used in pre-treatraent this may be used at high 
concentrations, e.g. up to 100% (w/w) . If such a pre- 
fcreatment step is employed, the photochemotherapeutic 
agent may subsequently be administered up to several 
hours following pre- treatment eg. at an interval of 5-60 
minutes following pre - treatment . 

In a further aspect, the present invention also 
provides a kit for use in photochemotherapy or diagnosis 
of disorders or abnormalities of epithelial-lined, 
preferably mucosa-lined surfaces of the body comprising: 

a) a first container containing a 
photochemotherapeutic agent as described 
hereinbefore or a pharmaceutical ly acceptable' salt 
thereof, 

b) a second container containing a mucoadhesive agent 
as described hereinbefore or a pharraaceutically 
acceptable salt thereof, 

c) a third container containing at least one surface 
penetration assisting agent; and optionally 

d) one or more chelating agents contained within 
either said first, second or third container or in 
a fourth container. 

It will be appreciated that the method of therapy 
using compounds as described hereinbefore inevitably 
involves the fluorescence of the disorder or abnormality 
to be treated. Whilst the intensity of this 
fluorescence may be used to eliminate abnormal cells, 
the localization of the fluorescence may be used tb 
visualize the size, extent and situation of the 
abnormality or disorder. 

The abnormality or disorder thus identified or 
confirmed at the site of investigation may then be 
treated through alternative therapeutic techniques e.g. 
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surgical or chemical treatment, or by the method of 
therapy of the invention by continued build up of 
fluorescence or through further application of 
compositions of the invention at the appropriate site. 
It will be appreciated that diagnostic techniques may 
require lower levels of fluorescence for visualization 
than used in therapeutic treatments. Thus, generally, 
concentration ranges of 0.2 to 30% e.g. 1-5% (w/w) , are 
suitable. Sites, methods and modes of administration 
have been considered before with regard to the 
therapeutic uses and are applicable also to diagnostic 
uses described here - 

The compositions for use in the invention may also 
be used for in vitro diagnostic techniques, for example 
for examination of the cells contained in body fluids . 
The higher fluorescence associated with non-normal 
tissue may conveniently be indicative of an abnormality 
or disorder. This method is highly sensitive and may be 
used for early detection of abnormalities or disorders, 
for example bladder or lung carcinoma by examination of 
the epithelial cells in urine or sputum samples, 
respectively. Other useful body fluids which may be 
used for diagnosis in addition to urine and sputum^ 
include blood, semen, tears, spinal fluid etc. Tissue 
samples or preparations may also be evaluated, for 
example biopsy tissue. The technique may particularly 
successfully be performed using mucoadhesives which bind 
epithelial cells underlying the mucosa rather than 
binding the mucosa itself. The present invention thus 
extends to the use of compositions of the invention for 
diagnosis according to the aforementioned methods for 
photochemotherapy , and products and kits for performing 
said diagnosis. 

A further aspect of the invention relates to a 
method of in vitro diagnosis, of abnormalities or 
disorders of epithelial^, preferably mucosa-lined 
surfaces, by assaying a sample of body fluid or tissue 
of a patient, said method comprising at least the 
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following steps: 

i) admixing said body fluid or tissue with a 
composition as described hereinbefore, 

ii) exposing said mixture to light, 

iii) ascertaining the level of fluorescence, and 

iv) comparing the level of fluorescence to control 
levels . 

The invention will now be described in more detail 
in the following non- limiting Examples in which the 
Figures referred to are as follows: 

Figure 1 shows skin fluorescence after topical 
administration of various concentrations of methyl 5- 
aminolevulinate-HCl (P-1202) in Chitosan CLllO in which 
the filled triangles, filled squares, shaded hexagons, 
shaded inverted triangles and partially filled squares 
denote mucoadhesive formulations 1 to 5 respectively; 

Figure 2 shows skin fluorescence after topical 
administration of hexyl 5-aminolevulinate-HCl with 
various mucoadhesive agents in which the filled squares, 
shaded triangles, filled inverted triangles, shaded 
squares, filled hexagons and filled circles denote 
mucoadhesive formulations 6 to 11 respectively; and 

Figure 3 shows skin fluorescence after topical 
administration of hexyl 5-aminolevulinate~HCl at 5 or 
10% with various mucoadhesive agents in which the filled 
squares, filled triangles, shaded inverted triangles, 
open circles, open triangles and filled circles denote 
mucoadhesive formulations 12 to 17 respectively, and in 
which the bars in this and preceding figures shows* the 
standard error of the mean. 

Example 1 
Mucoadh esive Gel 

Hydroxymethyl cellulose (l.Og) is dissolved in water 
(100ml) at 70 °C- The mixture is cooled and 5 -ALA hexyl 
ester.HCl (prepared according to W096/28412) (300mg) is 
dissolved in the mixture at SO'^C. The gel is aliquoted 
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in 2nil tubes. Each, tube contains 2ml 0.3% 5 -ALA hexyl 
ester in a mucoadhesive gel for single use in the mouth 

and/ or oesophagus , 

Example 2 
Methods 

Balb/c athymic nude mice, weighting 2 0-22g, obtained 
from the Department of Laboratory Animals, DNR were used 
in the study. 

Each mouse received 0.05-O.lg of formulation 
topically applied at the right flank of the body, evenly 
distributed and covered with a dressing (Opsite 
Flexigrid; Smith and Nephew Medical Ltd., Hull, 
England) . The fiber point measuring device consisted of 
a bundle of optical fibers connected to a 
spectrof luorimeter which produced the excitation light 
of 407 nm. The excitation light was led through half of 
the fibers to the mouse skin. The resulting emission 
fluorescence spectrum (550-750 nm) was collected and led 
through the remaining fibers into a photomultiplier for 
quantif ication. 

After administration of the formulations, the 
fluorescence spectrum from the skin was measured by the 
fiber-optical method at different intervals of time 
after administration. 

The skin of the nude mice was used in the Example 
below and is believed to serve as a good model for 
superficial mucosa for certain internal hollow organs 
since, histologically, the skin is similar to the 
mucosas of the oral cavity, oesophagus, cervix etc. 

The formulations tested comprised methyl or hexyl 
ALA esters with Chitosan (Protosan CL 110, from Norsk 
Hydro, Pronova Medical Products, Oslo) , orabase paste 
(Bristol Myers Squibb), pectin (GENU Type: LM-104 AS-2 
or X-8902, Copenhagen pectin; or Classic AU2 01 or CU501, 
both Herbstreith & Fox KG) , chitosan glutamate (PMC 
Biopoymer 905-360-01) , chitosan lactate (FMC Biopolymer 
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810-361-05) , polyac2rylic acid (Fluka) , polygalactonic 
acid (Sigma) or methylhydropropylcellulosum 4000 (NMD, 
Oslo) - 

The formulations were used as follows in which m- 
ALA is methyl 5~aminolevulinate HCl and h-ALA is hexyl 
S^aminolevulinate HCl: 



Form. No. 


Ingredients 


Content of 
xn/ ii" ALiA 

% (w/ w) 


Muco~l 


0 . 15g m-ATiA 

2.25g Protosan CL 110 

Unguent um Merck ad 15g 


1 


Muco-2 


1.5g m-ALiA 

2.25g Protosan CLllO 

Ung. Merck ad 15g 


10 


Muco-3 


0 . 3g m-ALA 

1 . 5g Protosan CLllO 

Ung. Merck ad 15g 


2 


]yiucO"4 


0 . 15g m-AXiA 

0.75Q Protosan CLllO 

Ung. Merck ad 15g 


1 


Muco-5 


1.5g m-AIiA 

0 - 75g Protosan CLllO 

Ung* Merck ad 15g 


10 


MUCO--6 


1.5g h-ALA 

2 . Og liquid paraffin 

Orabase paste ad 15 g 


10 


Muco-7 


1.5g h-ALA 

3 - Og aqua pur , 

0,5g pectin (GEISFU Type; LM-104 
AS-Z) 

Ung. Merck ad 15 g 


10 
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Muco-8 


1.5g h-ATA 

3 . Og aqua pur. 

1 . 5g chitosan glutamate (PMC 
Biopolymer 905-360-01) 
Ung. Merck ad 15g 


10 


Muco-9 


1.5g h-ALA 

1 . 5g chitosan lactate (FMC 
Biopolymer 810-361-05) 
12g cream* 


10 


Muco-10 


1 . 5g h-ALiA 

1.5g polyacrylic acid (Fluka) 
Ung. Merck ad 15 g 


10 


Muco-11 


1.5g h-AIjA 

1 . 5g methylhydroxypropyl 
cellulojsum 4000 (ISIMD, Oslo) 
7 . Og Ung . Merck 
5 . Og Orabase paste 


10 


MucO'-12 


1.5g h-AIjA 

0.5g pectin (GENU LM-104 AS-Z) 

3 . Og aqua pur. 

1 . Og cream (see Muco-9) 


10 


Muco-13 


l,5g h-ALA 

0.5g pectin (Classic CU 501 
Herbstreith & Fox KG) 
3 - Og aqua pur. 
1 0 Ung . Merck 


10 


Muco-14 


l.Sg h-ALA 

l.Og polygalactonic acid 
(Sigma) 

3 . Og aqua pur. 
9.5g Ung. Merck 


10 


Muco-15 


1 . 5g h-AIiA 

l.Og pectin (Classic CU 501 
Herbstreith 8c Fox KG) 
3 . Og aqua pur. 
9 . 5g Ung . Merck 


10 
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Muco-16 


1 . 5g h-ALA 

0.5g pectin (GEaSTQ X-8902, 
Copenhagen pectin) 
13g ointment** 


10 


Muco-17 


0 . 75g h-ALiA 

0.5g pectin (GENU LM-104 AS-Z 
Copenhagen pectin) 
3 , Og aqua pur . 
Ung. Merck ad 15g 


5 



* cream = 2 . Og urea, 2 . 5g sorbitan oleate, 0 . 5g 
Polysorbate 80, 4 7g Vaseline white, 4 8g aqua pur. 
**ointment contained 10% zinc oxide (Sinksalve 10%, 
Nycomed Pharma ASA, Oslo) 

Results 

The results are shown in Figures 1 to 3 . 

Example 3 
Study 

Methylene blue (0.1 wt.%) was added to each of the 
formulations Muco-6, Muco-10, Muco-13 and Muco-14 
described in Example 2 . Uguentum Merck containing the 
same concentration of methylene blue was used as a 
control . 

In turn, each formulation was applied to the mouth, 
tongue and between the teeth of a man. Visual 
inspection of the mouth to determine the extent of blue 
staining after about one hour was used to determine the 
extent of mucoadhesion. All formulations tested (i.e. 
Muco-6, Muco-10, Muco-13 and Muco-14) showed improved 
mucoadhesive properties over the control. Muco-6 
demonstrated particularly good mucoadhesion. 
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a. 

1. A pharmaceutical conqpoeitlon coniprising a 
photochemofclierapeutic agent and a mucoadhesive agent, 
wherein said photochemotherapeutic agent is ALA, or an 
ALA ester or derivative thereof, optionally together 
with at least one pharmaceutically acceptable carrier or 
excipient . 

2. A oonposition as claimed in claim 1 which further 
comprises at least one surface penetration assisting 

^ agent and/or one or more chelating agents. 

3 . A con^osition as claimed in claim 1 or claim 2 
wherein said photochemotherapeutic agent is present at a 
concentration of from 0.01 to 50% by weight. 

4 . A conqposition as claimed in any one of claims 1 to 

3 wherein said mucoadhesive agent is present at a 
concentration of from 0.05 to 50% by weight, 

5 . A cotrposition as claimed in any one of claims 1 to 

4 wherein said agent is a compound of formula I: 

^ R^aN'-CHaCOCH^-CHaCO-OR^ (I) 

(wherein 

and R^ each independently represents a hydrogen atom 
or an optionally substituted straight -chained, branched 
or cyclic alkyl group which may optionally be 
interrupted by one or more -O-, -NR^-/ -S- or -PR^- 
groups; and 

R^ is a hydrogen atom or a Ci.g al]^yl group) or a 
pharmaceutically acceptable salt thereof . 

n 

6. A composition as claimed in claim 5 wherein in 
formula R^ either represents an unsubstituted alkyl 
group (e.g. Ci-c alkyl) or an alkyl group (e.g. C^.g alkyl) 
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substituted by an aryl group (e.g. plienyl) and/ or each 
represents a hydrogen atom. 

7» A composition as claimed in claim 5 wherein ±n 
formula I, represents a substituted bensyl group and 
each R^ represents a hydrogen atom. 

m 

8. A composition as claimed in claim 7 wherein said 
photochemotherapeutic agent is p-isopropylbenzyl AIjA 
ester, p-methylbenzyl AliA ester , p- [tri-f luoromethyl] - 
benzyl ALA ester, p- [t -butyl] benzyl ALA ester, 
p-nitrobenzyl AIA ester, p-f luorobenzyl ALA ester, 

^ 2 -f luorobenzyl ALA ester, 2,3,4,5, 6 -pent af luorobenzyl 

AIA ester, 4-chlorobenzyl ALA ester, 3 -nitrobenzyl AIiA 
ester, 3 -^f luorobenzyl ALA ester, 4-'methoxy-benzyl ALA 
ester, 2 -raethylbenzyl ALA ester or 3 -methylbenzyl ALA 
ester. 

9. A composition as claimed in any one of claims 1 to 
4 wherein the ALA ester is 5 -ALA methyl ester, 5 -ALA 
hexyl ester or 5 -ALA benzyl ester, 

10. A composition as claimed in any preceding claim 
therein said raucoadhesive agent is a water- swellable 

^ polymer capable of forming hydrogen bonds. 

11. A composition as claimed in claim 10 wherein said 
polymer is selected from poly (carboxylic acid- 
containing) based polymers, cellulose derivatives or 
cellulose esters or ethers, gums, clays, 
polysaccharides, starches, lipophilic formulations 
containing polysaccharides, carbohydrates optionally 
substituted with sulphate, phosphate, sulphonate or 
phosphonate groups, polypeptides, chitosan (lactate or 
glutamate) or carboxymethyl chitin, glycosaminoglycans , 
metals or water soluble salts of algiiiic acid, 
schleroglucan, adhesives containing bismuth oxide or 
aluminium oxide, atherocollagen, polyvinyl polymers. 
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polys iloxanes, polyethers, polyethylene oxides and 
glycol©/ polyalkoxys and polyacryl amides, and 
derivatives and salt:s thereof, 

12 • A composition as claimed in claim 11 wherein said 
mucoadhesive is selected from poly (acrylic, maleic, 
itaconic, cltraconic, hydroxyethyl metliacrylic or 
methacrylic) acid, methyl cellulose, ethyl cellulose, 
methylethyl cellulose, hydroxyiaethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose, 
hydroxyethyl ethyl cellulose, . carboxymethyl cellulose, 
hydroxypropylmethyl cellulose, xanthan gum, guar Sfum, 
locust bean gum, tragacanth gums,,ka2raya gum, ghatti 
gixm, cholla gum, psillium seed g\im, gum arable, Veegun, 
attapulgite clay, dextran, pectin, amylopectinr agar, 
mannan, polygalactonic acid, hydroxypropyl starch, 
carboxymethyl starch, ' Orabase, sucrose octasulphate , 
caseiii, gluten, gelatin, fibrin glue, hyaluronic acid, - 
sodium alginate or magnesium alginate, polyvinyl 
alcohols, polyvinylmethyl ethers, polyvinylpyrrolidone, 
polycarboxylated vinyl polymers, emd derivatives and 
salts thereof* 

13 . A composition as claimed in claim 1 together with a 

mucoadheslve agent selected from polyacarylic hydrogele, 

chitosan, polyvinyl alcohol, hydroxypropyl cellulose, 

hydroxypropyl methyl cellulose, sodium alginate, 

■ 

scleroglucan, xanthan gum, pectin, polygalactonic acid 
atnd orabase. 

14. A composition as claimed in any one of claims 1 to 
13 wherein said composition is in the form of an 
ointment, gel or cream with an aqueous base. 

15 . A composition as defined in any preceding claim for 
use as a medicament. 
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16. A composition as claimed in claim 15 for use in the 
treatment or diagnosis of disorders or abnormalities of 
epithelial -lined surfaces. 

17. A coirqposition as claimed in claim 16 wherein said 
epithelial -lined surfaces are mucosa- lined surfaces. 

IS. A composition as claimed in claim 17 wherein said 
mucosa --lined surfaces are the lining of the mouth, 
pharynxr oesophagus, stomach, intestines and intestinal 
appendages, rectum, anal canal, nasal passages, nasal 
sinuses, nasopharynx, trachea, bronchi, bronchioles, 
ureter, urinai^ bladder, urethra, vagina, uterine cervix 
or uterus. 

19. A composition as claimed in any one of claims 16 to 

m 

IS for use in treating malignant, pre-malignant and non- 
malignant abnormalities or disorders responsive to 
photochemotherapy , preferably tumours or other growths, 
pairticularly basal cell carcinomas, dysplasia or other 
growths, and other diseases or infections, e.g* 
bacterial, viral or fungal infections, for example 
Herpes virus infections . 

20. Use of a photochemotherapeutic agent as defined in 
any one of claims 1 or 5 to 9 together with a 
mucoadhesive as defined in any one of claims 1 or 10 to 
13, optionally together with at least one surface 
penetration assisting agent and optionally with one or 
more chelating agents in the preparation of a 
composition for the treatment or diagnosis of disorders 
or abnormalities as defined in claim 16 or 19 of 
epithelial -lined surfaces as defined in any one of 
claims 16 to 18. 

21. A product comprising a photochemotherapeutic agent 
as defined in any one of claims 1 or 5 to 9 and a 
niucoadhesive as defined in any one of claims 1 or 10 to 
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13, opdonally together with at least one siirface 
penetratioa assisting agent and optionally one ar more 
chelating agents as a combined preparation for 
simultaneous r separate or sequential use in treating or 
diaofnosing disorders or cJDnormalities as defined in 
claim 16 or 19 of epithelial -lined surfaces as defined 
dLn any one of claims 16 to 18. 

22, Use of a photochemotherapeutic agent aa defined in 
any one of claims 1 or 5 to 9 and a mucoadhesive as 
defined ±n any one of claims 1 or 10 to 13, optionally 
together with at least one surface penetration assisting 
^- agent and optionally one or more chelating agents in the 

preparation of a product for simultaneous^ separate or 
sequential use in treating or diagnosing disorders or 
abnormalities as defined in claim 16 or 19 of 
epithelial -lined surfaces as defined in any one of 
claims 16 to 18. 



23 - A method of photochemotherapeutic treatment or 
diagnosis of disorders or abnormalities of epithelial - 
lined surfaces of the human or animal body, preferably 
as defined in claim 17 or 18, said method coTapris±ng 
administering to the affected surfaces, a coii5>osition as 
defined in. any one of claims 1 to 14 ^ and exposing said 
surfaces to light, preferably to light in the wavelength 
region 300-800 nm. 

24. A kit for use in photochemotherapy or diagnosis of 
disorders or abnormalities of epithelial-lined^ 
preferably as defined in claim 17 or 18, surfaces of the 
body comprising: 

a) a first container containing a 
photochemotherapeutic agent as defined in any one 
of claims 1 or 5 to 9, or a pharmaceutically 
acceptable salt thereof, 

b) a second container containing a mucoadhesive agent 
as defined in any one of claims 1 or 10 to 13, or a 
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J 

pharmaceutically acceptable salt thereof, 

c) a third container containing at least one surface 
penetration assisting agent; and optionally 

d) • one or more chelating agents contained within 

either said first, second or third container or in 
a fo\irth container. 

25- A method of in vitro diagnoa is of aJDnoimalities or 
disorders of epithelial -lined, preferably as defined in 
claim 17 or 18, by assaying a sample of body fluid or 
tissue of a patient, said inethod coirqprising at least the 
following steps: 

i) adiaixing said body fluid or tissue with a 
composition as defined in any one of claims 1 
to 14, 

ii) exposing said mixture to light, 

iii) ascertaining the level of fluorescence, and 

iv) comparing the level of fluorescence to control 
levels. 
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